Introduction
Firearms were introduced in Europe during the fourteenth century and presented surgeons with a new and challenging form of injury, the gunshot wound. In the fi fteenth and sixteenth centuries, it was believed that gunpowder poisoned the wound; bullets were removed, hot oil was placed to neutralize the poison and suppuration was a favourable response. In the mid-sixteenth century, surgeons believed that destruction was solely by disruption of tissue; the practice of primary closure without antibiotics caused very high infection rates. The nineteenth century introduced a new phenomenon, injuries from high-velocity projectiles. The resulting wounds caused extensive hard and soft tissue injuries requiring extensive surgical intervention, techniques of which were refi ned during World War II. This case report demonstrates that sural nerve cable grafting is a viable treatment modality for a nerve injury that may result from a gunshot wound. wound into the right leg. No vascular injury was present and there were no fractures. However, in addition to the soft tissue wounds, the patient was unable to extend or fl ex the toes or ankle of the left leg. He was insensate over the dorsum of his foot and fi rst web space. The right leg wound was insignifi cant. Radiographic examination of both knees showed no bony injury. The bullet was lodged in the right popliteal fossa. The patient was taken to the operating theatre immediately for an exploration of both legs. The exploration of the left leg revealed a pierced sciatic nerve proximal to its bifurcation into the tibial and the common peroneal nerves. On further examination, it was found that the common peroneal nerve was approximately 60% divided, and the posterior tibial nerve was completely transected. Primary nerve grafting was not entertained at this initial debridement. Exploration of the right leg revealed that the bullet was lodged between the popliteal artery and the sciatic nerve in the popliteal fossa without injury to any major structures. The bullet was removed, and the wounds were debrided and loosely approximated but not closed.
Postoperatively, the patient was managed with intravenous antibiotics, prophylactic doses of clexane, analgesia and was fi tted with an ankle-foot orthesis. Upon re-examination it was felt that the patient had a mixed motor and sensory defect similar to the examination fi ndings above.
The patient was re-operated upon 3 days after the initial operation and underwent an ipsilateral sural cable nerve grafting to his left sciatic nerve. The 60% division of the common peroneal nerve was repaired with 3 grouped fascicles, and the transected posterior tibial nerve with 8 grouped fascicles. The common peroneal defi cit was approximately 3.5 cm, and the tibial one was repaired with a nerve segment of 4 cm. Nerves were repaired using a microscope and 9-0 monofi lament sutures. The nerve grafts were not reversed. The likelihood of complete recovery was considered to be slight, and this was explained to the patient. Postoperative follow-up included orthotics, physiotherapy and plastic surgery.
Upon review as an out-patient the patient was assessed to have a denervation atrophy of all 3 leg compartments and paraesthesia below the left knee sparing the sural nerve. The patient attended physiotherapy at the hospital twice weekly and performed exercises specifi cally designed to stretch the affected muscles and nerves and to improve range of movement. He was also fi tted with an electrical nerve stimulator to stimulate the denervated muscle groups.
At the initial follow-up the patient had 0/5 muscle power in all muscle groups supplied by the posterior tibial nerve. He was assessed to have a 1/5 power from the tibialis anterior, peroneus tertius and extensor hallucis longus, with the peroneal (lateral) compartment muscles having a 0/5 power rating. The hamstrings were assessed to have a 5/5 power rating. Regarding sensation, the patient described a mild numbness below the knee, with a hypersensitive area on the plantar aspect of his foot. Two months after discharge, the patient had improved power in his anterior tibialis, peroneus tertius and extensor hallucis longus to 3/5. The lateral compartment power increased to 2/5. The recovery was more pronounced in the peroneal nerve than the posterior tibial nerve. Recovery was slight over the initial 3-month period, but he continued with a structured physiotherapy programme. At 3 months, he was able to dorsifl ex and plantarfl ex his ankle against force (power 3/5) but still had no movement in his great toe. At the 9-month review, the patient was re-assessed and found to have an overall improvement in function; he was able to dorsifl ex his foot against force (4/5) and also plantarfl ex his foot to 3/5 power. Unfortunately, he had no sensation to the side of his foot. Fourteen months after injury, the patient was felt to have an almost full recovery, being able to both dorsifl ex and plantarfl ex his ankle to 4-5/5 power ( table 1 ) . However, he did still lack a slight degree of sensation on the lateral aspect of the left side of his foot and the lateral aspect of his calf and leg.
Discussion
High-velocity injuries produce nerve damage by direct impact, shock waves and cavitation effects [1] . The initial injury dictates the outcome of nerve grafting [2] . In this case there was minimal soft tissue damage sustained, with no bony injury or vascular defi cit. This has been shown to have an important infl uence upon the success of nerve grafting. Any longer time period between injury and repair also worsens the outcome. Wietholter et al. [3] showed best results of lingual nerve grafting if reconstruction is performed within 3 weeks of injury. One major factor implicated in poor healing after late grafting repairs is a progressive formation of fi brosis and scar tissue within muscles alongside distal degeneration of the nerve [4] . In addition, muscle degeneration also occurs as early as 3-4 weeks after injury with a complete replacement of muscle fi bres by scar tissue by 2-3 years [5] [6] [7] .
Other factors that infl uence nerve graft success include the rate of revascularisation of the nerve graft, the length of the nerve graft (shorter grafts having the better outcome) and the quality of the repair. The degree of tension on the sutured nerve, the age, general health and nature of injury also infl uence the outcome after nerve grafts [8] . In this patient, nerve grafts were not reversed. Traditionally it is thought that reversing the polarity of the nerve graft reduces axonal escape. In the rat, reversal of a 1-cm segment of sciatic nerve and subsequent analysis of conduction and amplitude studies have shown no differences when compared to those animals that have had the nerve sutured maintaining polarity [9] . This has been confi rmed histologically [10] and electrophysiologically [11] .
After 3 months of physiotherapy the patient demonstrated excellent improvements in both power and sensation. Resolution was better in the peroneal nerve when compared to the tibial nerve, perhaps unsurprisingly, bearing in mind the greater degree of injury to the tibial division. The degree of adjacent soft tissue injury was minimal, allowing for nerve grafts to be placed in wellvascularized beds. Time to grafting was short, and the grafting was tension free. The patient may have had a neuropraxic component that resolved, as some of the fascicles of the common peroneal nerve were still intact. Bearing in mind the rapid improvement in muscular function at the 2-month stage, this seems highly likely. Re-examination of the patient at the 14-month stage showed a vast improvement in the function of all affected muscle groups of the leg, indicative of success of the nerve graft procedure.
Conclusion
This report presents a highly satisfactory clinical outcome to a severe and potentially debilitating injury sustained from a high-velocity traumatic missile. The patient underwent a non-reversed sural nerve cable graft to repair the partial disruption of the common peroneal and transected tibial nerves. This case shows that, given favourable conditions, a good result is possible following early cable nerve grafting, and thus helps to counter a nihilistic attitude towards performance of such repairs. It also demonstrates that, contrary to the consensus of opinion, reversal of nerve grafts before re-anastomosis is not mandatory in order to achieve an excellent recovery.
